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(57) ABSTRACT

A blower unit includes a casing defining a first passage and
a second passage, a first internal-external air switching
member, a second internal-external air switching member,
and a partition defimng an opening. During a two-layer
internal/external air mode, the first internal-external air
switching member opens an external air inlet and closes an
internal air inlet and the second internal-external air switch-
ing member closes the external air inlet and opens the
internal inlet, so that the external air 1s directly introduced
into the first passage through the external air ilet and the
external air 1n the second passage 1s introduced into the first
passage through the opening of the partition and the internal
air 1s directly introduced 1nto the second passage through the
internal air ilet and the internal air 1n the first passage 1s
introduced 1nto the second passage through the opening of
the partition.
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1
BLOWER UNIT

CROSS REFERENCE TO RELATED
APPLICATION

The present application 1s a continuation application of
International Patent Application No. PCT/JP2020/001335
filed on Jan. 16, 2020, which designated the U.S. and claims
the benefit of priority from Japanese Patent Application No.
2019-019003 filed on Feb. 5, 2019. The entire disclosures of
all of the above applications are incorporated herein by
reference.

TECHNICAL FIELD

The present disclosure relates to a blower unit for a
vehicle air conditioner configured to supply conditioned air
into a vehicle compartment.

BACKGROUND

A blower unit for a vehicle air conditioner has an internal-
external air switching box defining two passages and has
internal-external air switching doors respectively at the two
passages. This blower unit has a two-layer external/internal
air mode 1n which an external air 1s itroduced into one of
the two air passages and an internal air 1s introduced to the
other of the two air passages.

SUMMARY

A blower unit includes blower casing defining an external
ailr inlet and an internal air inlet, a first internal-external air
switching member, a second internal-external air switching
member, and a partition. The blower casing defines therein
a first passage and a second passage. The blower casing
further defines an external air inlet through which the
external air 1s introduced 1nto the casing and an internal air
inlet through which the internal air 1s introduced into the
casing. The first internal-external air switching member 1s
disposed 1n the first passage and configured to selectively
open and close the external air inlet and the internal air inlet.
The second internal-external air switching member 1s dis-
posed 1n the second passage and configured to selectively
open and close the external air inlet and the internal air inlet.
The partition 1s located between the first internal-external air
switching member and the second internal-external switch-
ing member and configured to separate the first passage from
the second passage.

During a two-layer internal/external air mode, the exter-
nal air 1s introduced into the first passage through the
external air inlet and the internal air i1s introduced 1nto the
second passage through the internal air inlet. The partition
defines an opening fluidly connecting between the first

passage and the second passage at least during the two-layer
external/internal air mode.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a cross-sectional view showing a schematic
configuration of a blower unit of a first embodiment.

FI1G. 2 1s an exploded perspective view of the blower unait.

FIG. 3 1s a side view of an internal-external air switching,
door.

FIG. 4 1s a side view of a partition.
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FIG. 5 1s a diagram showing positions of the internal-
external air switching doors of the first embodiment during

an external air mode.

FIG. 6 1s a diagram showing positions of the internal-
external air switching doors of the first embodiment during
an internal air mode.

FIG. 7 1s a diagram showing positions of the internal-
external air switching doors of the first embodiment during
a two-layer external/internal air mode.

FIG. 8 1s a cross-sectional view taken along a line
VIII-VIII i FIG. 7.

FIG. 9 1s a cross-sectional view taken along a line IX-IX
in FIG. 7.

FIG. 10 1s a diagram showing positions ol internal-
external air switching doors of a second embodiment during
the external air mode.

FIG. 11 1s a diagram showing positions of the internal-
external air switching doors of the second embodiment
during the internal air mode.

FIG. 12 1s a diagram showing positions of the internal-
external air switching doors of the second embodiment
during the two-layer external/internal air mode.

DESCRIPTION OF EMBODIMENTS

To begin with, examples of relevant techniques will be
described.

A blower unit for a vehicle air conditioner has an internal-
external air switching box defining two passages and has
internal-external air switching doors respectively at the two
passages. This blower unit has a two-layer external/internal
air mode 1n which an air outside of the vehicle compartment
(1.e., external air) 1s introduced into one of the two air
passages and an air 1nside of the vehicle compartment (1.¢.,
internal air) 1s introduced into the other of the two air
passages.

However, in this blower unit, a pressure loss when 1ntro-
ducing the external air and the internal air into the air
passages 1s large in the two-layer external/internal air mode.
Thus, 1n the two-layer external/internal air mode, it 1s
difficult to secure an ntroducing amount of the external air
and the internal air and a heating efliciency 1s decreased.

In view of the above points, it 1s objective of the present
disclosure to reduce the pressure loss when introducing the
external air and the internal air into the blower unit for the
vehicle air conditioner having the two-layer external/inter-
nal air mode.

The present disclosure employs the following technical
means to achieve the above objectives.

A blower unit of the present disclosure includes a blower
casing defining an external air inlet and an internal air inlet,
a first internal-external air switching member, a second
internal-external air switching member, and a partition. The
blower casing defines therein a first passage and a second
passage. The blower casing further defines an external air
inlet through which the external air 1s introduced into the
casing and an internal air inlet through which the internal air
1s introduced into the casing. The first internal-external air
switching member 1s disposed in the first passage and
configured to selectively open and close the external air inlet
and the internal air inlet. The second internal-external air
switching member 1s disposed 1n the second passage and
configured to selectively open and close the external air inlet
and the 1nternal air inlet. The partition 1s located between the
first internal-external air switching member and the second
internal-external switching member and configured to sepa-
rate the first passage from the second passage.
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The blower unit has a two-layer external/internal air mode
where the external air 1s introduced into the first passage

through the external air inlet and the internal air 1s intro-
duced 1nto the second passage through the internal air inlet.
The partition defines an opening tluidly connecting between
the first passage and the second passage at least during the
two-layer external/internal air mode.

This makes it possible to reduce the pressure loss when
introducing the external air into the first passage and when
introducing the internal air into the second passage during
the two-layer external/internal air mode. As a result, 1t 1s
possible, during the two-layer external/internal air mode, to
increase an 1ntroducing amount of the external air and the
internal air or to reduce power consumption of a blower
motor. Thus, the heating efliciency can be improved.

Hereinafter, embodiments for implementing the present
disclosure will be described referring to drawings. In each
embodiment, portions corresponding to the eclements
described 1n the preceding embodiments are denoted by the
same reference numerals, and redundant explanation may be
omitted. When only a part of a configuration 1s described 1n
an embodiment, another preceding embodiment may be
applied to the other parts of the configuration. The present
disclosure 1s not limited to combinations of embodiments
which combine parts that are explicitly described as being
combinable. As long as no problems are present, the various
embodiments may be partially combined with each other
even 11 not explicitly described.

First Embodiment

Hereinafter, a blower unit 1 for a vehicle air conditioner
of a first embodiment of the present disclosure will be
described. The vehicle air conditioner has an air conditioner
unit (not shown) in addition to the blower unit 1. The blower
unit 1 1s configured to supply an air outside of the vehicle
compartment (i.e., an external air) and/or an air inside of the
vehicle compartment (1.e., an internal air) to the air condi-
tioner unit. The air conditioner unit includes an air-cooling,
heat exchanger, an air-heating heat exchanger, and blowing
outlets. The air conditioner unit 1s configured to supply air
conditioned by the air-cooling heat exchanger and the air-
heating heat exchanger into the wvehicle compartment
through the blowing outlets.

As shown 1in FIGS. 1 and 2, the blower unit 1 includes
blower casings 10 and 11. The blower casings 10 and 11
include an iternal-external air switching box 10 and a scroll
casing 11. The mternal-external air switching box 10 and the
scroll casing 11 are made of, for example, a resin material.
As shown 1n FIG. 2, the internal-external air switching box
10 1s configured by combining a first member 10aq and a
second member 105.

As shown 1n FIG. 1, the blower casings 10 and 11 define
therein a first passage 12 and a second passage 13. The first
passage 12 and the second passage 13 are adjacent to each
other. The air to be supplied to an upper part of the vehicle
compartment flows through the first passage 12. The air to
be supplied to a lower part of the vehicle compartment flows
through the second passage 13.

The 1internal-external air switching box 10 defines an
external air inlet 14 and an internal air inlet 15. The external
air inlet 14 1s defined to mtroduce the external air into the
passages 12 and 13. The external air inlet 14 1includes a first
external air inlet 14a through which the external air is
introduced 1nto the first passage 12 and a second external air
inlet 145 through which the external air 1s mtroduced into
the second passage 13. The internal air inlet 15 1s defined to
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introduce internal air into the passages 12 and 13. The
internal air inlet includes a first internal air inlet 15a through
which the internal air inlet 1s introduced into the first passage
12 and a second internal air inlet 155 through which the
internal air 1s itroduced 1nto the second passage 13. In the
present embodiment, the external air inlet 14 and the internal
air mlet 15 are defined 1n an upper portion of the internal-
external air switching box 10. Each of the external air inlet
14 and the internal air inlet 15 1s defined across both the two
passages 12 and 13. The external air inlet 14 and the internal
air 1nlet 135 are located adjacent to each other. In FIG. 1, the
external air inlet 14 1s defined on a far side of a plane of
paper and the mternal air inlet 15 1s defined on a front side
of the plane of the paper.

As shown 1n FIGS. 1 to 3, internal-external air switching
doors 16 and 17 are located in the internal-external air
switching box 10. The internal-external air switching doors
16 and 17 are configured to switch the air to be introduced
into the passages 12 and 13 between the external air and the
internal air. The internal-external air switching doors 16 and
17 may be made of a resin material.

The internal-external air switching doors 16 and 17 are
located 1n the most upstream portions of the passages 12 and
13. The internal-external air switching doors 16 and 17 are
a first internal-external air switching door 16 and a second
internal-external air switching door 17. The first internal-
external air switching door 16 1s located in the first passage
12 and the second internal-external air switching door 17 1s
located 1n the second passage 13. The first internal-external
air switching door 16 corresponds to a first internal-external
air switching member and the second internal-external air
switching door 17 corresponds to a second internal-external
air switching member.

Each of the internal-external air switching doors 16 and
17 1s a rotary door configured to rotate about a rotational
shaft 16a, 17a. The first internal-external air switching door
16 and the second internal-external air switching door 17
have the same basic shape while the rotational shaft 16a of
the first internal-external air switching door 16 has a length
in a longitudinal direction longer than that of the rotational
shaft 17a of the second internal-external air switching door
17.

Each of the internal-external air switching doors 16 and
17 includes an outer circumierential portion 165, 176 and
side portions 16¢, 17¢. Each of the outer circumierential
portions 165 and 175 has a plate surface curved 1n a rotating
direction of the rotational shaft 16a, 17a. A cross-section of
the outer circumierential portion 165, 175 perpendicular to
the rotational shait 16a, 17a has a circular arc shape. The
side portions 16¢, 17¢ are located at both ends of the outer
circumierential portion 165, 176 1n the longitudinal direc-
tion of the rotational shaft 16a, 17a. Each of the side
portions 16¢, 17¢ has a sector shape that connects a circular
arc end portion of the outer circumierential portion 165, 175
and the rotational shaft 16a, 17a. Due to the outer circum-
terential portions 165, 175 and the side portions 16¢, 17c,
the internal-external air switching doors 16, 17 can restrict
external air from flowing into the passages 12, 13 through
the external air inlet 14 or restrict internal air from flowing
into the passages 12, 13 through the internal air inlet 15.

The first internal-external air switching door 16 has
sealing portions 164 and 16e. The second internal-external
air switching door 17 has sealing portions 174 and 17¢. The
sealing portions 164 and 16¢ are respectively disposed at
both end portions of the first internal-external air switching,
door 16 in the rotational direction. The sealing portions 174
and 17¢ are respectively disposed at both end portions of the
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second internal-external air switching door 17 in the rota-
tional direction. The sealing portions 164 and 16e (174 and
17¢) are provided to be 1n contact with the outer circumier-
ential portion 165 (175) and the side portions 16¢ (17¢). The
sealing portions 16d, 16¢, 17d, 17¢ are external air sealing
portions 164 and 17d for the external air inlet 14 and internal
sealing portions 16e and 17¢ for the internal air inlet 15.

The sealing portions 16d, 16e, 174 and 17e may be elastic
members such as elastomer. The sealing portions 164, 16e,
17d and 17e are configured to come into contact with ribs
21c to 21f of a partition 21 which will be described later and
prevent air from leaking through contact portions between
the internal-external air switching doors 16 and 17 and the
ribs 21c¢ to 21f of the partition 21.

The rotational shait 16a of the first internal-external air
switching door 16 1s coaxial with the rotational shait 17a of
the second internal-external air switching door 17. The
internal-external air switching doors 16, 17 are configured to
selectively open and close the external air inlet 14 or the
internal air inlet 15 by rotating about the rotational shaft 16aq,
17a.

When the internal-external air switching doors 16 and 17
move to a position corresponding to the internal air inlet 15,
the internal air inlet 15 1s closed and the external air inlet 14
1s opened. The position corresponding to the internal air inlet
15 1s an external air introducing position for introducing
external air into the passages 12 and 13 through the external
air inlet 14.

When the internal-external air switching doors 16 and 17
move to a position corresponding to the external air inlet 14,
the external air inlet 14 1s closed and the internal air inlet 15
1s opened. The position corresponding to the external air
inlet 14 1s an mternal air introducing position for introducing
internal air into the passages 12 and 13 through the internal
air mlet 15.

The blower umit 1 includes an actuator 18 configured to
rotate the internal-external air switching doors 16 and 17. A
driving force generated by the actuator 18 1s separately
transmitted to the first internal-external air switching door
16 and the second internal-external air switching door 17
through a link mechanism 19 and a door shait 20. Thus, the
first internal-external air switching door 16 and the second
internal-external air switching door 17 can rotate indepen-
dently of each other.

As shown 1n FIGS. 1, 2 and 4, the partition 21 1s provided
inside the internal-external air switching box 10. The parti-
tion 21 1s a plate member and may be made of a resin
material.

The partition 21 1s disposed in the internal-external air
switching box 10 and divides an inner space thereof 1nto the
first passage 12 and the second passage 13. The partition 1s
arranged between the first internal-external air switching
door 16 and the second internal-external air switching door
17. The first internal-external air switching door 16 and the
second internal-external air switching door 17 are arranged
adjacent to each other across the partition 21. The partition
21 separates the first passage 12 from the second passage 13
adjacent to the first passage 12 at a position between the first
internal-external air switching door 16 and the second
internal-external air switching door 17.

The partition 21 defines a first opening 21a and a second
opening 21b. The first opening 21a 1s defined at a position
corresponding to the external air inlet 14 and the second
opening 215 1s defined at a position corresponding to the
internal air ilet 15. The openings 21a and 215 of the
partition 21 fluidly connects between the first passage 12 and
the second passage 13.
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The partition 21 includes the four ribs 21¢ to 21/. The nbs
21c to 21/ are located on both a surface of the partition 21
facing the first internal-external air switching door 16 and a
surface of the partition 21 facing the second internal-
external air switching door 17. The ribs 21c¢ to 21f protrude
from the plate surface of the partition 21.

The first rib 21c¢ 1s located at a position corresponding to
the external air sealing portions 164 and 174 of the internal-
external air switching doors 16 and 17 when the internal-
external air switching doors 16 and 17 are located at the
external air introducing position. The second rib 21d 1is
located at a position corresponding to the internal air sealing
portions 16¢ and 17¢ of the internal-external air switching
doors 16 and 17 when the internal-external air switching
doors 16 and 17 are located at the external air introducing
position.

The third r1b 21e 1s located at a position corresponding to
the external sealing portions 164 and 174 of the internal-
external air switching doors 16 and 17 when the internal-
external air switching doors 16 and 17 are located at the
internal air introducing position. The fourth rib 21/1s located
at a position corresponding to the internal air sealing por-
tions 16¢ and 17¢ of the internal-external air switching doors
16 and 17 when the internal-external air switching doors 16
and 17 are located at the internal air introducing position.

The partition 21 has a central wall portion 21g between
the first opening 21a and the second opening 215. The
central wall portion 21g 1s an area surrounded by the first rib
21c and the fourth rib 21/ and does not define any openings.
The central wall portion 21g 1s located not to mix the
external air and the 1internal air between the two passages 12
and 13 during the two-layer external/internal air mode which
will be described later.

As shown 1n FIG. 1, the internal-external air switching
box 10 includes an air filter 22. The air filter 22 1s provided
at a position downstream of the internal-external air switch-
ing doors 16 and 17 1n an airflow direction. The air filter 22
1s arranged across the first passage 12 and the second
passage 13. The air mtroduced through the external air inlet
14 and the internal air inlet 15 passes through the air filter
22.

Blower fans 23 configured to blow introduced air 1s
disposed 1n portions of the passages 12 and 13 in the scroll
casing 11. The air having passed through the air filter 22 1s
supplied to the blower fans 23.

The blower fans 23 include a first fan 23a arranged in the
first passage 12 and a second fan 235 arranged in the second
passage 13. The first fan 23q and the second fan 235 of the
present embodiment are centrifugal fans (1.e., sirocco fans).
The first fan 23a 1s coaxial with the second fan 235.

The first fan 23aq and the second fan 235 blow the air
introduced through the external air inlet 14 and the internal
air ilet 15 to the air conditioner unit (not shown) located at
a position downstream of the first fan 23q and the second fan
23b. The first fan 23a and the second fan 235 are partitioned
ofl from each other and the first fan 23a blows the air in the
first passage 12 and the second fan 235 blows the air in the
second passage 13.

An electric blower motor 25 1s disposed in the scroll
casing 11 with a motor flange 24. The blower motor 25 has
a rotational shaft 26 and the blower fans 23 are fixed to the
rotational shaft 26. The blower fans 23 are rotated by the
blower motor 23.

Next, air introducing modes of the blower unit 1 will be
described with reference to FIGS. 5t0 9. In FIGS. 5to 7, an
arranging direction of the first passage 12 and the second
passage 13 1s a night-left direction on the plane of paper.
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Further, 1n FIGS. 8 and 9, the arranging direction of the first
passage 12 and the second passage 13 1s a vertical direction
on the plane of paper. In FIGS. 8 and 9, the {irst passage 12
1s located on a front side of the plane of paper and the second
passage 13 is located on a far side of the plane of paper.

The blower umit 1 of the present embodiment can switch
among multiple air introducing modes by the internal-
external air switching doors 16 and 17. In the present
embodiment, the external air mode, the internal air mode,
and the two-layer external/internal air mode are present as
the air introducing modes.

During the external air mode, external air 1s introduced
into the first passage 12 and the second passage 13. That 1s,
only external air 1s used as conditioned air. During the
internal air mode, internal air 1s introduced into the first
passage 12 and the second passage 13. That 1s, only internal
air 1s used as conditioned air. During the two-layer external/
internal air mode, external air 1s introduced into the first
passage 12 and internal air 1s introduced into the second
passage 13. That 1s, both external air and 1nternal air are used
as conditioned air. During the two-layer external/internal air
mode, conditioned external air 1s blown to an upper portion
of the vehicle compartment to prevent windows from fog-
ging up and conditioned internal air 1s blown toward legs of
a passenger to improve a heating efliciency.

As shown 1n FIG. 5, during the external air mode, the first
internal-external air switching door 16 and the second
internal-external air switching door 17 are respectively
located at the external air introducing positions. During the
external air mode, the first internal-external air switching
door 16 and the second internal-external air switching door
17 are located in the same position when viewed 1n the
arranging direction 1 which the first passage 12 and the
second passage 13 are arranged.

During the external air mode, the first internal-external air
switching door 16 and the second internal-external air
switching door 17 open the external air inlet 14 and close the
internal air inlet 15. That 1s, the internal-external air switch-
ing doors 16 and 17 prevent internal air from flowing into
the passages 12 and 13 through the internal air inlet 15 and
external air 1s directly introduced 1nto the passages 12 and 13
through the external air mlet 14.

As shown 1n FIG. 6, during the internal air mode, the first
internal-external air switching door 16 and the second
internal-external air switching door 17 are located at the
internal air introducing positions. During the internal air
mode, the first internal-external air switching door 16 and
the second internal-external air switchuing door 17 are
located at the same position when viewed 1n the arranging
direction in which the first passage 12 and the second
passage 13 are arranged.

During the internal air mode, the first internal-external air
switching door 16 and the second internal-external air
switching door 17 close the external air inlet 14 and open the
internal air inlet 15. That 1s, the internal-external air switch-
ing doors 16 and 17 prevent external air from flowing nto
the passages 12 and 13 through the external air inlet 14 and
internal air 1s directly introduced 1nto the passages 12 and 13
through the internal air mlet 15.

As shown 1n FIG. 7, during the two-layer external/internal
air mode, the first internal-external air switching door 16 1s
located at the external air introducing position and the
second internal-external air switching door 17 1s located at
the internal air introducing position. During the two-layer
external/internal air mode, the first internal-external air
switching door 16 and the second internal-external air
switching door 17 are located different positions when
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viewed 1n the arranging direction 1n which the first passage
12 and the second passage 13 are arranged.

During the two-layer external/internal air mode, the first
internal-external air switching door 16 opens a part of the
external air inlet 14 (1.e., the first external air inlet 14a) and
closes a part of the internal air inlet 135 (1.e., the first internal
air mlet 15a). In the first passage 12, the first internal-
external air switching door 16 restricts internal air from
flowing into the first passage 12 through the internal air inlet
15 and external air 1s directly introduced into the first
passage 12 through the external air inlet 14.

During the two-layer external/internal air mode, the sec-
ond internal-external air switching door 17 closes a part of
the external air inlet 14 (i.e., the second external air inlet
145) and opens a part of the internal air inlet 15 (.e., the
second 1nternal air inlet 155). In the second passage 13, the
second internal-external air switching door 17 restricts
external air from flowing into the second passage 13 through
the external air inlet 14 and internal air 1s directly introduced
into the second passage 13 through the internal air inlet 15.

As shown 1n FIGS. 7 and 8, internal air 1s restricted from
flowing into the first passage 12 by the first internal-external
air switching door 16 and the air 1s allowed to flow 1nto the
second passage 13 through the second opening 2156 of the
partition 21. Therefore, internal air 1s introduced into the
second passage 13 directly through the internal air inlet 1
and through the second opening 215 of the partition 21 from
the first passage 12. As a result, a pressure loss when the
internal air 1s introduced nto the second passage 13 can be
reduced.

As shown 1n FIGS. 7 and 9, external air 1s restricted from
flowing into the second passage 13 by the second internal-
external air switching door 17 and the external air 1s allowed
to flow 1nto the first passage 12 through the first opening 21a
of the partition 21. Thus, external air 1s mtroduced into the
first passage 12 directly through the external air inlet 14 and
through the first opening 21a of the partition 21 from the

second passage 13. As a result, a pressure loss when external
air 1s itroduced into the first passage 12 can be reduced.

As shown 1 FIGS. 8 and 9, the openings 21a and 215 of
the partition 21 are defined 1n positions upper than the
internal-external air switching doors 16 and 17. Therefore, a
ventilation resistance when external air and mternal air pass
through the openings 21a and 215 of the partition 21 can be
reduced and an effect of reducing the pressure loss can be
improved.

During the two-layer external/internal air mode, a portion
of the first internal-external air switching door 16 and a
portion of the second internal-external air switching door 17
are overlapped with each other when viewed in the arrang-
ing direction in which the first passage 12 and the second
passage 13 are arranged. Specifically, a portion of the first
internal-external air switching door 16 closer to the external
air inlet 14 and a portion of the second internal-external air
switching door 17 closer to the mternal air inlet 15 are
overlapped with each other.

The central wall portion 21¢g of the partition 21 1s located
at a position corresponding to an overlapping area between
the first internal-external air switching door 16 and the
second internal-external air switching door 17 during the
two-layer external/internal air mode. The central wall por-
tion 21g can separate internal air that 1s restricted from
flowing into the first passage 12 by the first internal-external
air switching door 16 from external air that 1s restricted from
flowing into the second passage 13 by the internal-external
air switching door 17.
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During the two-layer external/internal air mode, the exter-
nal air sealing portion 164 of the first internal-external air

switching door 16 1s 1n contact with the first rib 21¢ of the
partition 21 and the internal air sealing portion 17¢ of the
second internal-external air switching door 17 1s 1n contact
with the fourth rib 21f of the partition 21. Thereby, a gap
between the first internal-external air switching door 16 and
the partition 21 and a gap between the second internal-
external air switching door 17 and the partition 21 are sealed
and external air introduced into the first passage 12 can be
surely separated from internal air introduced into the second
passage 13.

That 1s, the external air sealing portion 164 of the first
internal-external air switching door 16, the internal air
sealing portion 17e¢ of the second internal-external air
switching door 17, the first rib 21¢, and the fourth rib 21f of
the partition 21 form a sealing structure that separates
external air introduced into the first passage 12 from internal
air mntroduced into the second passage 13.

In the first embodiment described above, the partition 21
provided between the two internal-external air switching
doors 16 and 17 defines the openings 21a and 215 that
fluidly connect between the two passages 12 and 13 adjacent
to each other. As a result, during the two-layer external/
internal air mode, a pressure loss when external air is
introduced 1nto the first passage 12 and a pressure loss when
internal air 1s introduced nto the second passage 13 can be
reduced, thereby improving a heating etliciency.

Specifically, during the two-layer external/internal air
mode, when a power consumption of the blower motor 235 1s
constant, an mtroducing amount of external air into the first
passage 12 and an mtroducing amount of internal air into the
second passage 13 can be increased. Further, during the
two-layer external/internal air mode, when the introducing,
amount of external air into the first passage 12 and the
introducing amount of internal air into the second passage
13 are constant, the power consumption of the blower motor
25 can be reduced.

Further, during the two-layer external/internal air mode,
since the pressure loss when external air 1s imtroduced 1nto
the first passage 12 and the pressure loss when internal air
1s introduced 1nto the second passage 13 can be reduced,
noise generated when introducing external air and internal
air can be suppressed.

Further, since the partition 21 defines the openings 21a
and 21b, cost for a maternial of the partition 21 can be
reduced. Further, since the partition 21 defines the openings
21a and 21b, the partition 21 can be lightened.

Second Embodiment

Next, a second embodiment of the present disclosure waill
be described. Hereinatter, only portions different from those
of the first embodiment will be described.

In the second embodiment, the internal-external air
switching box 10 does not include the partition 21. There-
fore, 1n a space between the first internal-external air switch-
ing door 16 and the second internal-external air switching
door 17, the first passage 12 and the second passage 13 are
in communication with each other. The first passage 12 and
the second passage 13 are separated from each other at a
position downstream of the internal-external air switching,
doors 16 and 17.

Here, air imntroducing modes of the blower unit 1 of the
second embodiment will be described.

As shown 1n FIG. 10, during the external air mode, the
first internal-external air switching door 16 and the second
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internal-external air switching door 17 are respectively
located at the external air introducing positions. During the
external air mode, the internal-external air switching doors
16 and 17 restrict internal air from flowing into the air
passages 12 and 13 through the internal air ilet 15, so that
external air 1s introduced into the passages 12 and 13
through the external air mlet 14.

At this time, the external air sealing portion 164 of the first
internal-external air switching door 16 1s 1n contact with the
external air sealing portion 174 of the second internal-
external air switching door 17. As a result, a gap between the
first internal-external air switching door 16 and the second
internal-external air switching door 17 is sealed. Therelore,
external air introduced into the passages 12 and 13 can be
separated from internal air that 1s restricted from flowing
into the passages 12 and 13.

As shown 1n FIG. 11, during the internal air mode, the first
internal-external air switching door 16 and the second
internal-external air switching door 17 are respectively
located at the internal air introducing positions. That 1s, the
internal-external air switching doors 16 and 17 prevent
external air from flowing into the passages 12 and 13
through the external air inlet 14, so that internal air 1s
directly imtroduced into the passages 12 and 13 through the
internal air inlet 15.

At this time, the internal air sealing portion 16¢ of the first
internal-external air switching door 16 1s in contact with the
internal air sealing portion 17¢ of the second internal-
external air switching door 17. As a result, a gap between the
first internal-external air switching door 16 and the second
internal-external air switching door 17 1s sealed. Therefore,
internal air introduced into the passages 12 and 13 can be
separated from external air that 1s restricted from flowing
into the passages 12 and 13.

As shown in FIG. 12, during the two-layer external/
internal air mode, the first internal-external air switching
door 16 1s located at the external air introducing position and
the second internal-external air switching door 17 1s located
at the internal introducing position. During the two-layer
external/internal air mode, the internal-external air switch-
ing door 16 restricts mternal air from tlowing into the first
passage 12 through the mternal air inlet 15 and external air
1s directly introduced into the first passage 12 through the
external air inlet 14. Further, during the two-layer external/
internal air mode, the second internal-external air switching
door 17 restricts external air from flowing into the second
passage 13 through the external air inlet 14 and 1nternal air
1s introduced 1nto the second passage 13 through the imnternal
air inlet 15.

At this time, the external air sealing portion 164 of the first
internal-external air switching door 16 1s 1n contact with the
internal air sealing portion 17¢ of the second internal-
external air switching door 17. As a result, a gap between the
first internal-external air switching door 16 and the second
internal-external air switching door 17 is sealed. Therelore,
external air introduced 1nto the first passage can be separated
from internal air introduced into the second passage 13.

That 1s, 1n the second embodiment, the external air sealing
portion 164 of the first internal-external air switching door
16 and the internal air sealing portion 17¢ of the second
internal-external air switching door 17 form a sealing struc-
ture that separates external air introduced into the first
passage 12 from internal air mtroduced into the second
passage.

In the second embodiment described above, no partition
member 1s provided between the first internal-external air
switching door 16 and the second internal-external air
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switching door 17. As a result, during the two-layer external/
internal air mode, a pressure loss when external air is
introduced into the first passage 12 and internal air is
introduced into the second air passage 13 can be reduced,
thereby improving a heating efliciency.

Further, 1n the second embodiment, the external air seal-
ing portion 164 of the first internal-external air switching
door 16 1s 1n contact with the internal air sealing portion 17¢
of the second internal-external air switching door 17 during
the two-layer external/internal air mode, so that a gap
between the first internal-external air switching door 16 and
the second internal-external air switching door 17 can be
sealed. That 1s, the first internal-external air switching door
16 and the second internal-external air switching door 17
come 1to contact with each other across the external air
sealing portion 164 and the internal air sealing portion 17e.
As a result, external air introduced into the first passage 12
can be separated from 1nternal air introduced 1nto the second
passage 13 without disposing the partition 21 between the
first internal-external air switching door 16 and the second
internal-external air switching door 17.

The present disclosure 1s not limited to the embodiments
described above, and various modifications can be made as
tollows within a scope not departing from the spirit of the
present disclosure. Further, means disclosed in the above
embodiments may be appropriately combined within an
enabling range.

For example, in each of the above embodiments, the
present disclosure 1s applied to the blower unit 1 defining the
two passages 12 and 13. However, the present disclosure
may be applied to a blower unit defining three or more
passages.

Further, in each of the above embodiments, the sealing
portions 16e and 17¢ of the internal-external air switching,
doors 16 and 17 are configured with elastomer, but the
sealing portions 16e and 17¢ may be made of a material
other than elastomer.

Although the present disclosure has been described 1n
accordance with the examples, 1t 1s understood that the
disclosure 1s not limited to such examples or structures. The
present disclosure also includes various modifications and
variations within an equivalent range. In addition, while the
various combinations and configurations, which are pre-
terred, other combinations and configurations, including
more, less or only a single element, are also within the spirt
and scope of the present disclosure.

What 1s claimed 1s:

1. A blower umit for an air conditioner configured to
supply an external air outside of a vehicle and an internal air
inside of the vehicle into a vehicle compartment as a
conditioned air, the blower unit comprising:

a casing defimng therein a first passage and a second

passage, the casing further defining;

a first external air inlet through which the external air
1s introduced 1nto the first passage of the casing and
a second external air inlet through which the external
air 1s imtroduced into the second passage of the
casing; and

a first internal air inlet through which the internal air 1s
introduced 1nto the first passage of the casing and a
second internal air inlet through which the internal
air 1s 1ntroduced into the second passage of the
casing;

a first door rotatably disposed 1n the first passage;

a second door rotatably disposed in the second passage;

and
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a partition configured to separate the first passage from
the second passage, the partition defining at least one
opening, wherein
the partition 1s disposed between the first door and the
second door,
during a two-layer internal/external air mode:
the first passage and the second passage are fluidly
connected to each other through the at least one
opening of the partition;

the external air 1s directly introduced into the first
passage through the first external air inlet, and the
external air 1s directed by the second door to flow
into the first passage through the at least one opening,
of the partition; and

the internal air 1s directly introduced into the second
passage through the second internal air inlet, and the
internal air 1s directed by the first door to tlow 1nto
the second passage through the at least one opening
of the partition.

2. The blower unit according to claim 1, further compris-
ng

an elastomer disposed between the partition and at least
one of the first door and the second door, wherein

the elastomer 1s configured to separate the external air
introduced into the first passage from the internal air
introduced 1nto the second passage.

3. The blower unit according to claim 1, wherein

during the two-layer internal/external air mode, the first
door and the second door are overlapped with each
other when viewed 1n an arranging direction of the first
passage and the second passage, and

the at least one opening of the partition 1s positioned
outside of a portion of the partition corresponding to an
overlapping area between the first door and the second
door.

4. A blower unit for an air conditioner configured to
supply an external air outside of a vehicle and an internal air
inside of the vehicle into a vehicle compartment as a
conditioned air, the blower unit comprising;

a casing defining therein a first passage and a second

passage, the casing further defining:

a first external air inlet through which the external air
1s introduced into the first passage of the casing and
a second external air inlet through which the external
air 1s 1ntroduced into the second passage of the
casing; and

a first internal air inlet through which the internal air 1s
introduced 1nto the first passage of the casing and a
second internal air inlet through which the internal
air 1s 1ntroduced into the second passage of the
casing;
a first door rotatably disposed 1n the first passage; and
a second door rotatably disposed 1n the second passage,
wherein
during a two-layer internal/external air mode:
the first door and the second door tightly come into
contact with each other to seal a gap between the first
door and the second door and to separate the external
air mntroduced 1nto the first passage from the internal
air introduced into the second passage;

the external air 1s directly introduced into the first
passage through the first external air inlet, and the
external air 1s directed by the second door to flow
into the first passage from the second passage; and

the internal air 1s directly introduced into the second
passage through the second internal air inlet, and the
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internal air 1s directed by the first door to flow nto
the second passage from the first passage.
5. The blower unit according to claim 1, wherein
cach of the first door and the second door 1s a rotary door
configured to rotate about a rotational shaft.
6. A blower comprising:
a casing that defines therein an nner space;
a partition that 1s disposed 1n the casing and divides the
iner space 1mnto a first passage and a second passage,
the partition defining a first opening and a second
opening;
a first external air inlet and a first internal air inlet that are
defined 1n the casing and in communication with the
first passage;
a second external air mlet and a second internal air inlet
that are defined in the casing and in communication
with the second passage;
a {irst door that 1s rotatably disposed in the first passage;
and
a second door that 1s rotatably disposed in the second
passage, wherein
during a two-layer mode:
the first opening allows the internal air directed by the
first door to tlow toward the second internal air inlet
through the first openming during the two layer mode;
and

the second opening allows the external air directed by
the second door to tlow toward the first external air
inlet through the second opening.
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